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Date: 17 August 1999

To: Bechtel Hanford, Inc. (technical representative)

From: TechlLaw, Inc.

Project: 100-BC Areas - Full Protocol - Waste Site 116-B-9

Subject: Radiochemistry - Data Package No. HO387-TNU (SDG No. H0387)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
HO387-TNU which was prepared by Thermo NUtech {TNU). A list of samples

validated along with the analyses reported and the requested analytes is provided
in the following table.

Veidation |

BOV6EN7 04/15/99 Soil Cc v See note 1

BOVENS 04/15/98 c

See note 1

BOVGN9 04/15/99 o See note 1

BOVSEPO 04/15/99 Soil o - See note 1

BOVEP1 04/15/9¢

See note 1

'BOVEP2

04/15/89 See note 1

| _

1- amaspactrospv; a!ha spactrospy (iopic uraium, isot pluto and americium-
241}; tatal strontium; nickel-63.

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan {DOE/RL May

1998). Appendices 1 through 5 provide the following information as indicated
below: / .

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation

‘Appendix 5. Data Validation Supporting Documentation E @EHWE@

AUG 17 2000
EDMC
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DATA QUALITY OBJECTIVES
* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the resuits. The maximum holding time for radiochemical analysis is
6 months with liguid scintillation requiring analysis within 7 days of distillation.

All holding times were acceptable, however, due to the americium-241 analysis
in sample BOV6P1 and the isotopic plutonium (aspec) analysis in samples
BOVEPO and BOVEP1 being conducted four days later than the rest of the SDG,
those results were qualified as estimates and flagged “J”.

e Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample resuits less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

All blank results were acceptable although the detection limit for uranium-238
exceaded the target detection limit (TDL).

Equipment Blanks

One equipment blank (BOV6NS) was submitted for analysis. Uranium-233/234,
uranium-238 (alpha spec), potassium-40, radium-226, radium-228, thorium-228
and thorium-232 were datected in the equipment blank. Under the BHI
statement of work, no qualification is required.

e Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptabie
laboratory control sample and matrix spike recovery range is either 70-130% or
+ 3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
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used in calculating sample activity. The acceptable range for tracer recovery is
20% 10 105%. Spike sample results outside the above ranges result in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

All accuracy results were acceptable.

Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
30 percent, the results are acceptable. If either activities are less then five
times the CRDL, a control limit of less than or equal to two times the CRDL is
used for soil samples and tess than or equal to the CRDL for water samples. If
either the original or replicate value is below the CRDL, the applicable control
limits are less than or equal to the CRDL for water samples and less than or
equal to two times the CRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as estimated detects or
estimated non-detects.

All duplicate results were acceptable.
Field Duplicate S I

One pair of field duplicate samples (samples BOVEN7/BOV6ENS) were submitted
to TNU for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. All field duplicate results were acceptable.

Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The reported detection limit
exceeded the TDL for uranium-238 (GEA) in all samples and europium-155 in
sample BOVENS. Under the BHI statement of work, no gualification is required.
All other reported laboratory MDAs were at or below the analyte-specific TDL
or contract specified MDA.
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¢ Completeness

Data Package No. HO387 (SDG No. H0387) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to the americium-241 analysis in sample BOV6P1 and the isotopic plutonium
(aspec) analysis in samples BOV6PO and BOV6P1 being conducted four days later
than the rest of the SDG, those results were qualified as estimates and flagged
“J”. Data flagged “J” is an estimate, but under the BHI| validation SOW, the data
may be usable for decision-making purposes. All other validated results are
considered accurate within the standard error associated with the methods.

The reported detection limit exceeded the TDL for uranium-238 (GEA) in all
. samples and europium-155 in sample BOV6NS8. Under the BHI statement of work,
no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997,

DOE/RL-96-22, Rev. 1, 7100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

) - Indicates the compound or analyte was anaiyzed for and not detected
above the minimum detectabie activity (MDA) in the sample. The vaiue
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes. '

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA} in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes. ‘ o '

R - Indicates the compound or analyte was analyzed for, detected, and due
: to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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~ Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: HO387

DATE: 8/17/99

PAGE_1 _OF_1_

TLI
COMMENTS:
COMPOQUND QUALIFIER | SAMPLES AFFECTED{ REASON
Isotopic Plutonium JIUJ BOV6PO, BOV6P1 Analyzed 4
(aspec) days after the
rest of the SDG
Americium-241 (aspec) J/UJ BOVGEP1 Analyzed 4

days after the
rest of the SDG
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Appendix 3

| Qualified Data Summary and Annotated Laboratory Reports
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RADICCHEMISTRY ANALYSIS, SGIL MATRIX, (PCi/G)

Page_ 1 of 1

|Projecs: BECHTEL-HANFORD
|Labocsoq: THNU
Case |spa: woaezr
Sampbs Nurnber BOVON? BOVENS BOVENS BOVEPO BOVEP1 BOVOP2
|Location 118-B-8 116-8-9 11889 116-B-2 116-8-9 116-8-9
|Ramarks Al Duplicate Equip, Blank A2 AZ Ad
{Sampls Date 04/15/99 047159 04/15/99 04/15/99 04/15/99 04/15/99
|Radiochemistry CRDL. |Result a [masun 0 [Rasit G |Result Q [Result Q [Result a
Uranium-234 0.1 0.377 0.367 0.201 0.422 0.434 0.330
Uranim-235 0.1 0.060ju 0.020]u 0.010|u 0.028u 0.040ju 0.020}u
Uranium-238 0.9 0.420 0.461] 0.232| 0.411) 0.409 0.364
Phutoniom-238 0,1 oju -0.010ju oju 0.010fus 0.005}UJ) 0.020fu
|Protonkan-238/40 0,1 0.004{U oju 0.0033U ojus ofus olv
|notest-83 ao] -o.528lu 1.32]u -0.020ju 0.168{U 0.137|u 0.725|u
Amesickam-241 0.1 0.022|u 0.013ju oju ofu ojus -0.004]u
Strontiuen {total] 1] -0.018ju o01ju 0.113fu -0.081]u -0.053}u 0.115§u
|potassism-a0 11.9 1.7 5.35 1.4 11.8 10.8
Cobalt 60 0.05 ulu uju uju uju uju uju
Cesium 137 0.05 uju vlu uju uju uju ulu
| Evropim 152 0.1 uju ulu uju uju ulu ulu
{Evropiom 154 0.1 uju uju uju uju uju uju
Euvoplum 155 - 0.08 uju vju ufu ulv ulu ulu
Clradium-226 0.418 0.436 0.192 0.463 0.504 0.464
CIRedium-228 0.629 0.855 0.240 0.640 0.661 0.852
Thorium-228 0.568 0.592 0.178 0.804 0.813 0.808
Jud Thorlum-232 0.629 0.856 0,240 0.640 0.681 0,652
™) Americium-241 {GEA) 0.1 ulu mm uju ulu vy uju
" |urankem-238 [GEA) 0.1 uju ulu ulu uju uju ulu
|uranium-235 {aEA) 0.1 uju ulu ulu uju ulu uju




N904105-01

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0387

DATA SHEET

BOVENT

SDG 71135

Contact L,A. Johnson

Lab sample id N304105-01
Dept sample id 7115-00
Received 04/20/99

‘Client/Case no Hapford
Case no TRR-SBB-207925 =

SDG-H0387

Client sample id BQVENT
Location/Matrix 100BC 116-B-9 Shallow _ SOLID

Collected 04/15/99 09:15

¥ solids _96.4 Custody/SAF No B99-002-80 BS9-002
REBULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pci/g  (COUNT) pci/g pCi/g FIERE TEST
Uranium 233/234 U-233/234 0.377 0.12 0.068 0.3¢ u
Uranium 235 15117-96-1 0.0860 0.052 0.066 0.30 U 4]
Uranium 238 U-238 0.420 0.12 0.0584 0.30 o)
Plutonium 2318 13981-16-3 4] 0.014 0.034 0.050 U 444
Plutonium 239/240 PU-239/240 0.004 0.007 0.027 0.050 U PU
Nickel 63 13981-37-8 - -0.526 1.5 2.5 20 L4 4 NI_L
Americium 241 14596-10-2 0.022 0.026 ¢.042 0.050 U AM
Total Strontium SR-RAD -0.018 0.12 Q.16 1.0 u SR
Potassium 40 13966-00-2 11.9 0.29 0.12 GaM
Cobalt 60 10198-40-Q 1o} 0.011 0.050 U GAM
Cegium 137 10045-~97-3 4) 0.012 ¢.050 U GAM
Buropium 152 14683-23-9 4] 0.029 0.10 154 GAM
Buropium 154 15585-10-1 o] 0.041 0.10 U GAM
Buropium 155 14351-16-3 U " 0.044 0.10 o] GAM
R;dium 226 13982-63-3 0.416 “0.0286 ©0.024 0.10 GAM
Radium 228 15262-20-1 0.629 0.050 ¢.048 0.20 GAM
.Thorium 228 14274-82-5 0.588 0.017 - 0.015 GAM
Thorium 232 TH-232 0.629 0.050 0.048 GAM
Americium 241 14596-10-2 u 0.039 u GaM
Uranium 238 U-238 o f 1.5 4] GAM -
Uranium 235 15117-96-1 u 0.046 18] GAM

100 BC Areas-Full Protocol

DATA SHEETS
Page 1
BUMMARY DATA SECTION
Page 12

w4l

Lab id IMANG
Protocol Hapnford
Vergion Yer 1.9 _
Form DVD-=DRS ____
Version 3,06
Report date 05/17/99
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCI/IG)

|rojmet: BECHTEL-HANFORD

Page 1 of 1

Labormtory: TNU
Case , |s0a: noasy
Sample Number BOVENT BOVENS BOVENS BOVEPQ BOVEP1 BOVEP2
Location 116-8-9 116-B-8 116-6-9 116-8-9 116-8-9 116-8-9
|Remarks Al Duplicats {Equip. Blank A2 A3 A
Sampls Date 04/15/99 04/16/8 | 04/15/09 04/15/88 04/16/99 04/15/89
Radiochemistry CROL jResit [0 [Resit |0 [Resut [0 [Resuk Q_ |Rewit 0 {Result a
Uranium-234 0,1 0.ar7} 0.387] 0.201} 0.422 0.434 0.33
Uranium 238 0.1 o.08ju o.026]u o.019]u o0.028}u o0.04Ju 0.02{u
|uranium-238 0.1 0.42] 0.481] 0.232 0.411 0.401 0.364]
|Prstonium-238 0.1 olu 2.01ju olu 0.01|us 0,005 |uy 0.02]u
| Phtonium-2a8040 0.1 0.004]u oju 0.003|u olu) ous olu
|Necket-83 30]  -0.528)u 1.32}0 -0.02ju 0.169}u 0.137]u 0.726|u
| Amesicium-241 0.1 0.022}U 0.013{u oju ofu ojus -0.004]u
[Strontium itotall 1| -0mslu 0.011ju 0.113lu 0.081ju -0,053|u o.11sfu
|Potansium-40 11.9 11.7] .35 1.4 11.8 10.8]
Cobalt 60 0.08 uju ulu uju ulu uju iy
Gevim 137 0.1 “uju uju uju uju uju v]u
Europium 152 a1 ulu ulu ulu ulu wlu uly
Ewropium 154 0,1 uju uju ulu vju uju uju
|Ewropium 158 9,1 uju uju vju ulu vlu vju
|Radium-226 os18] | o043 0.182 0.463 0.504 0.404
CI"""""“ 0.029 0.085 0.24 0.64 0.401 0.662
Thorium-228 0.588 0.592 0.178 0.804 0.613 0.609
[ Thorium-232 . 0.829 0.855 0.24 0.84. 0.60% 0.652
=l Amesiciur-241 (GEA) 0.1 uu uju uju uju vju ulu
CHuranium-238 {GEA) 0.1 uju Uju ju uju ulu uju
b 235 (GEA) 0.1 uju ulu uju vju uju uju
-




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0387

N904105-02

DATA

SHEET

BOVENE

SDG 7115
Contact L.A. Johnson

Client/Case no Hanford

SDG-HO3I87 __

Lab sample id N904105-02
Dept sample id 7115-002
Received 04/20/29
% golids _96¢.2

Client sample id BQVENS

Case no TRB-SBE-207925

Location/Matrix L00BC 126-B-9 Shallow _ SOLID
Collected Qgﬂ:[:ﬂ 09:15

Custody/SAF No B92-002-80 __ B99-002

RESULT 3¢ ERR MDA RDL QUALI-
ANALYTE CAS WO pCi/g  (COUNT) pCi/g pCi/g FIZRS  TEST
Uranium 233/234 U-233/234 0.367 0.10 0.055 0.30 U
Uranium 235 15117-96-1 0.026 0.035 0.067 0.30 14§ u
Uranium 238 U-238 0.461 0.12 0.085 0.30 u
Plutonium 238 13981-16-3 -0.010 0.014 _0.038 0.050 U PU
Plutonium 239/240 PU-239/240 0 0.014 0.032 0.050 U PU
Nickel 63 13981-37-8 -. 1.32 1.7 . 2.8 20 U NI_L
Americium 241 14596~-10-2 0.013 0.026 0.047 0.050 U AM
Total Strontium SR-RAD -0.011 0.12 0.17 1.0 U SR
Potassium 40 13966-00-2 11.7 0.48 0.24 GAM
Cobalt 60 10198-40-0 U 0.021 0.050 © GAM
Cesium 137 10045-97-3 144 0.020 0.050 U GAM
Buropium 152 14683-23-9 1] 0.053 0.10 1+] GAM
Buropium 154 15585-10-1 .U c.071 0.10 U GAM
Buropium 155 14391-16-3 U 0.061 0.10 U GAM
Radium 226 13982-63-3 0.436 ~'0.041 0.041 0.10 GAM
Radium 228 15262-20-1 0.655 0.091 0.096 0.20 GAM
.Thorium 228 14274-82-9 0.592 0.026 .- 0.026 GAM
Thorium 232 TH-232 0.655 Q0.091 0.096 GAM
Americium 241 14596-10-2 U 0.081 14 GAM
Uranium 238 U-238 u 2.9 U GAM
Uranium 235 15117-96-1 U 0.090 ] GAM

100 BC Areas-Full Protocol

DATA SHEETS
Page 2

EUMMARY DATA SRCTION

Page 13

gl 13197

Lab id IMANC
Protocol Hanford
Version Ver 1.0
Form DVD-R8 __.
Version 3.06
Report date 05/17/99
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO387

N904105-03 BOVENY

DATA SHEET

8DG 7115
Contact L. A, Johnson

Client/Case no Hanford
Case no IRB-SBR-207923 __

ERG-HOJET

Lab sample id N904105-03

Dept sample id 2115-003
Received 04/20/99
% solids 100.0

Client sample id BQVENS
Location/Matrix JO00BC 116-B-9 Shallow _ SOLID

Collacted 04/15/9% 08:05

Custody/SAF No B99-002-80  BS2-002

RESULT 20 ERR MDA RDL QUALT-
ANALYTE CAS NO pCl/g (COUNT) pci/g pci/g FIERS TRST
Uranium 233/234 U-233/234 0.201  0.079 0.059  0.30 pw' U
Uranium 235 15117-96-1 0.019 0.019 0.072 0.30 1] U
Uranium 238 U-238 0.232 0.080 0.059 0.30 W u
Plutonium 238 13981-16-3 0 0.010 0.023 0.050 U PU
Plutonium 239/240 . PU-239/240 0.003 0.007 0.016 0.0c50 U pU
‘Nickel 63 13981-37-8 . -0.020 1.5 2.5 20 U NI_L
Americium 241 14596-10-2 0 0.022 0.049 0.05¢ U AM
Total Strontium SR-RAD 0.113 0.14 0.19 1.0 U S8R
Potassium 40 13966-00-2 5.35 0.35 0.18 GAM
Cobalt €0 10198-40-0 111 0.018 0.050 U GAM
Cesium 137 10045-97-3 U 0.014 0.050 U GAM
Buropium 152 14683-23-9 u 0.042 0.10 ) GAM
EBuropium 154 15585-10-1 U 0.052 0.10 1] GAM
Buropium 155 14391-16-3 U ~0.041 0.10 U GAM
Radium 226 13982-63-3 0.192 - 0.030 0.030 0.10 GAM
Radium 228 15262-20-1 0.240 0.074 . 0.075 0.20 GAM
Thorium 228 . 14274-82-9 0.179 0.019 0.018 GAM
Thorium 232 TH-232 0.240 0.074 0.075 GAM
Americium 241 14596-10-2 U 0.060. U GAM
Uranium 238 U-238 u 2.1 U GAM
Uranium 235 15117-96-1 v 0.065 4] GAM

100 BC Areas-Full PFrotocol

yﬂq’

Lab id TMANC
Protocel Hanford

DATA SHERTS Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION Verasion 3,06 :
Fage 14

Report date 05/37/99
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0387

N504105-04

DATA

SHEET

BOV6RO

SDG 7133

Contact L. A, J ohngon

Lab sample id N304105-04
Dept sample id 7115-004
Received 04/20/99
% solids _98.2

Client/Case no Hanford

Client

Case no TRB-SBB-207925 .

gsample id BOVEPD

SPG-HO387

Location/Matrix J00BC 116-B-9 Shallow  SOLID

Collected 04/15/99 10:00

Custody/SAF No §99-002-80 B99-002

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pci/g FIERS TEST
Uranium 233/234 U-233/234 0.442 0.13 0.05% 0.30 U
Uranium 235 15117-96-1 0.028 0.038 0.072 0.30 o} U
Uranium 238 U-238 0.411 0.11 0.059% 0.30 U
Plutonium 238 13981-16-3 0.010 0.019 0.037 0.050 UY PU
Plutonium 239/240 PU-239/240 0 0.019 0.046 0.05¢ UX U
Nickel 63 13981-37-8 - 0.169 1.6 . .2.6 20 u NI_L
Americium 241 14596-10-2 0 0.038 0,069 0.050 U AM
Total Strontium SR-RAD -0.061 0.11 0.16 1.0 v BR
Potassium 40 13966~00-2 11.4 0.30 0.13 GAM
Ccbalt 60 10198-40-0 U 0.012 0.050 U aaM
Cesium 137 10045-97-3 144 0.012 0.050 U GAM
Europium 152 14683-23-9 U 0.032 0.10 U GAM
Europium 154 15585-10-1 v 0.043 0.10 u GAM
Europium 155 14391-16-3 o 0.037 0.10 L+ GAM
Radium 226 13982-63-3 0.463 0.026 0.023 0.10 GAM
Radium 228 15262-20-1 0.640 0.055 0.053 0.20 GAM
‘Thorium 228 14274-82-9 0.604 0.017 0.015 GAM
Thorium 232 TH-232 0.640 0.05S 0.053 GAM
Americium 241 14596-10-2 u 0.041- ] GAM
Uranium 238 U-238 U 1.6 U GAM
Uranium 235 15117-96-1 134 0.070 U GAM

100 BC Areas-Full Protocol

DATA SHEETS
Page 4
SUMMARY DATA SECTION
Page 15

g’} ,,]??

Lab id IMANC
Protocol Hanford
Version Ver 1.0
Form DVR-DS
Version 3,06 _
Report date 05/17/29
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TMA/RICHMOND

N904105-05

DATA

SAMPLE DELIVERY GROUP HO0387

SHEET

BOVEPL

SDG 7115
Contact L.A, Johnsom .

Lab sample id N904105-05
Dept sample id 7115-005
Received 04/20/99
% solids _97.0

Client/Case no Hapford

Client sample id ROVEPJ

SDQ-HO387

Case no TRE-SBB-207320

Location/Matrix 100BC 116-B-9 Shallow  SOLID
Collected QQZLELELJ..Q.,}JL
Custody/SAF No B99-002-80  B99-002

RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g  (COUNT) pci/g pCi/g FIERS TEST
Uranium 233/234 U-233/234 0.434 0.12 0.063 0.30 U
Uranium 235 15117-96-1 0.040 0.040 0.076 0.30 u )]
Uranium 238 U-238 0.401 0.12 0.063 0.30 e
Plutonium 238 13981-16-3 0.00S 0.031 0,056 0.050 U Y PU
Plutonium 239/240 PU-239/240 0 0.020 0.056 0.050 U -~ PU

- Nickel 63 13981-37-8 -. 0.137 1.5 L 2.4 20 v - NI _L
Americium 241 14596-10-2 0 0.044 0.098 0.0s¢6 UTY aAM
Total Strontium SR-RAD -0.053 0.12 0.17 1.0 44 SR
Potasgium 40 13966-00-2 11.6 0.41 0.21 GAM
Cobalt 60 10198-40-0 1 0.021 0.050 U aaM
Ceaium 137 10045-97-3 ] 0.028 0.05¢ U GAM
Buropium 152 14683-23-9 g 0.041 0.10 U GAM
Europium 154 15585-10-1 U 0.069 0.10 1 GAM
Eurcpium 155 14391-16-3 144 0.045 0.10 u GAM
Radium 226 13982-63-3 0.504 0.040 0.035 0.10 GAM
Radium 228 15262-20-1 0.661 0.10 0.096 0.20 GAM
.Thorium 228 14274-82-9 0.613 0.021 - ©0.019 GAM
Thorium 232 TH-232 0.661 0.10 0.096 GAM
Americium 241 14596-10-2 "o 0.023. GaM
Uranium 238 U-238 v 2.5 GAM
Uranium 235 15117-96-1 U 0.061 GAM

100 BC Areas-Full Protocol

DATA SHEBTS
Page 5

SUMMARY DATA SECTION

Page 16

u
u
0

gllﬁm

Lab id IMANC

Protocol Hanford

Version Ver 1.0
Form DVD-DS ____
Version 3,06

Report date 05/17/99
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N204105-06

TMA/RICHMOND

S8AMPLE DELIVERY GROUP H0387

DATA SHEET

BOVER2

5DG 7115

Contact L.A. Johmeem

Lab sample id N304105-06

Dept sample id 7115-006
Raceived 04/20/99
% solids _97.0

Client/Case no Hanford .
Case no IRE-SBB-207925 _ .

Client sample id BOVEP2

SPG-HO287 ___

Location/Matrix 100BC 1316-B-9 Shallow M—

Collected 04/18/99 11:00

Custody/SAF No B39-002-80 _ B99-00%2

RESULT 2¢ ERR MDA RDL QUALI-
ARALYTE Ca8 NO pCi/g  (COUNT) pCi/g pCi/g FIERS  TREST
Uranium 233/234 U-233/234 0.330 0.11 0.065 0.30 U
Uranium 235 15117-96-1 0.020 0.041 0.078 0.30 18] U
Uranium 238 U-238 0.364 0.12 0.065 0.30 u
Plutonium 238 13981-16-3 0.020 0.032 _0.062 0.050 U PU
Plutonium 239/240 PU-239/240 0 0.016 0.038 0.050 U© PU
Nickel 63 13981-37-8 - 0.725 1.7 2.8 20 U NI_L
Americium 241 14596-10-2 -0.004 0.023 0.048 0.05¢ © AM
Total Strontium SR-RAD 0.115 0.13 " 0.17 1.0 14 SR
Potassium 40 13966-00-2 16.8 0.49 0.25 GAM
Cobalt 60 10198-40-0 U 0.023 0.050 U GAM
Cesium 137 10045-97-3 u 0.022 0.050 U GAM
Buropium 152 14683-23-9 13} 0.050 0.10 U GAM
Burcpium 154 15585-10-1 v 0.077 0.10 4] GAM
Buropium 155 14391-16-3 U ' 0.049 0.10 u GAM
Radium 226 13982-63-3 0.464 - 0.042 0.039 0.10 GAM
Radium 228 15262-20-1 0.6%2 ©0.098 0.099 0.20 GAM
Thorium 228 14274-82-9 0.609 0.026 0.024 GAM
Thorium 232 TH-232 0.652 0.098 0.099 , GAM
Americium 241 14596-10-2 g 0.027. U GAM
Uranium 238 U-238 u 3.0 u GAM
Uranium 235 15117-96-1 4] 0.074 1] GAM

100 BC Areas-Full Protocol

DATA SHEETS
Page 6

SUMMARY DATA SECTICON

Page 17

Lab id IMANC
Protocol Haufoxd
Version Yer 1.0
Form DVR-RS _
Version 3,06
Report date 05/17/99
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~ Appendix 4

| Laboratory Narrative and Chain-of-Custody Documentation
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Thermo Nutech Béehtel' Hanford Inc.
W.0. No. N9-04-105-7115 SDG HO0387

Case Narrative

10 GENERAL
Bechtel Hanford Inc. Sample Delivery Group H0387 is comprised of six solid (soil) samples
designated under SAF No. B99-002 with a Project Designation of: 100 BC Areas-Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any discrepancies are
noted on the TNU Sample Receipt Checklist.  All results were faxed to Bechtel Hanford on May
5, 1999 with the exception of Americium-241, which was transmitted to BHI via fax on May 18,
1999.

2.0 ANALYSIS NOTES

2.1  Nickel-63 Analyses
No prob!cms were encountered during the processing of the samples.

2.2 Total Strontinm Analyses
No problems were encountered during the prooming of the samples.

23  Isotopic Plutonium Analyses
. No problems were encountered during the processing of the samples though recounts were
taken for samples BOV6NY, BOV6P0 and BOV6P1.

24  GammaScan Analyses _
No problems were encountered during the processing of the samples.

25 Isotopic Uranium Analyses :
No problems were encountered during the processing of the samples.

2.6  Americinm-241 Analyses

No problems were encountered during the processing of the samples though a recount was
taken for sample BOV6P1,

000018
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630000

. Deciiel AARIOrd ine. l LHALN UY CUN1UDY/SAMPLE ANALYSIS REQUEST B99-002-80 |[Pese 1 of |
[Project l)cs:grution Sampling Location SAF Ne. 15 Days
100 BC Arcas - Full Protocol 100BC 116-B-9 Shallow 899-002
|lc¢ Chest No. Field Logbook Ne. Method of Shlpmcnt
SMy 399 EL 13272 FED EX .
Sbipped To - Ol'l'mTy i1l of Ladtag/Air Bill No.
T Amscm
Y599 ?01/5/ Y235 792y &2Y
COA -
A//EBz600
POSSIBLE SAMPLE HAZARDSREMARKS . ‘
don Nome Nome Cool 4C Nowe Nooe
Typeof Container | *¢ G G o
No. of Contalner(s) ! ! ! !
Special Handling and/or Storage Volume 60ml. Ooml '] 125mL 250ml. 1000mL
Activity Scm [Ses e (1)1 | Chrosim | ICF Matais - | Sou i (2) 0
Specid | Hex-719 [ 6OHOA(SW. | Special
SAMPLE ANALYSIS e | {c:z-i!-_
Merowry -
wh (V)
Sample Mo, Matrx * Semplc Date | Sample Time | B5 o
Higoven? Sol Yegs-qy loges | X | X X Fie b0 8
¥ lsoveNs Soil w.q6-24 | oy X X X (3~
"quVGNQ Soil y-t5-99  lgPof X 1 X X
ECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Siga/Prist Numes i} (1} Americium-241; Jsosopic Plutonis; Isotopic Urasium; Strontium-89,90 - Total S¢; :,":,
Ninquithed By DawfTime €3 § fReccived By mspmm {Cesium-137, Cobalt-50, Esropiam-152, Europium-154, ;,;":‘,',.,.
[(ALEr. Johilan s 'IS'- £? Europium-155); Ganina Spec - Add-on {Americhun-241, Uranium-238) sk
inquished By o § -
e B Y1y 9 /Q,;Q SJOALe 44.4. 1287 & y 050 UDTE: Col LECTOE VU R/RULAILE To Sl COC,
Relingsisied By "’d B’
inquished By {
! E f{.aja- GG 4013 ' ‘de;_g’e o
LABORATORY By
SECTION ; —— Date/Time
Disposed B;
FINAL SAMPLE | Disposal Method Y
DISPOSITION




020000

¢

I . Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST E75-701-81 !;m Loof |
: ]
rogﬂmb:rm co;'{l &:i:n(::nu“ Tel;_’psh-g:;;\ o m%mmmr Price Code Data Turnsround
roject Designation Sampling Location SAF No. 15 Days
100 BC Areas - Full Protocol 100BC 116-B-9 Shallow 1599002
[ice Chest No.’ - Field Logbook No. Method of Shipment
9 5‘ EL 13272 =
Fhippul To Offsite Property No. i of Lading/Air Bill No.
| B2 ooy 49720/ ‘/?—357951'/%;/
oo R))eTBI2¢00
POSSIBLE SAMPLE HAZARDS/REMARKS s Noae Noms | Cootdc | Nome Noas
Type of Container 6 0 G "% "6
No. of Container{s) ! L ! !
Specizl Handling and/or Storage Volame 60mL 60mL 129al | 250mlL | 1000mL
SAMPLE ANALYSIS
r T Ssmpie Vo iatrix * Sample Dare Sunple Time
bovspo Soil “ {,;T Xy lgco
Bovert Sol W[5y |lo3o
Bover2 Soil oo
u ! IEI 55 (UL
SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Siga/Priat Names _{ © Anaicn: 241; taotopic Pusosius; Isobopic Urmninm; Strontum-49.90 - Toml S6, | oo
DutoTime ) 34" DoTin K3 Gml-“ Speciroscopy (Cestum-137, Cobuit-60, Esrophum-152, Enropinen-154, Vapor
-"" '( 1-B "fi:;;! 1 gioﬁn-lss;;mas;n-m (Americium-241, Uraniom-238} Qi s,
ime .
SLJM X Y1915 870 UWTE ' CHLSINE LLPYPRAPCTTD S AL CoC
s SCper JhL /991 2
Refinquished By
Fzd Ex Y2221 P> - T
LABORATORY r-dv-ﬂy
SECTION Ty T

FINAL SAMPLE | Disposal Method

DISPOSITION
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B @ D E
LEVEL: .
PROJECT: JlL -~ 9 | DATA pAckagE:  H o 3%7
VALIDATOR: (| wme: T MU DATE: 7 '/(,/Qf
CASE: SDG: o387

ANALYSES PERFORMED
O Grase *fignmhmao O Teohnesunsn  |{0 ame f5.Gameme
Apha/Bets Spestrosnopy Spectrosocopy
O Totsl Urenkam | O Redium-22 0 Tritum FL421-023

SAMPLES/MATRIX _ Roy) (AT Rou(Ng  Roveaq Boukle
BoVL®Rl oy (Pr

Sail .

1. Completeness . . . ... e e e e e e e e e ~ﬁ.I!I/A
Technical verification forms present? . . . . . ¢ e e e Yes No N/A
Comentsz‘
2. Inftfal Calibration o v v v v v v i e e e e e e e . . .\é_u/A-
Instruments/detectors calibrated within

one year of sample analysis? .. ... e e e s e Yes No N/A
Initial calibratfon acceptable? . . . .. ... ......<.Yes HNo N/A
Standards NIST traceable? . . . . . .........¢...Yes No HN/A
Standards Expired? . « & ¢« 4 ¢ 4 o b b b b b s e s e ..Yes No N/A

Comments:

+~Fn022



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration

....?\N/A.

Calibration checked within one week of sample analysis? . . . Yes No N/A
Calibration check acceptable? . . . ... ..........Yes No N/A
Calibration check standards NIST traceable? . . . . ... . . Yes No N/A
Calibration check standards expired? .. ..........Yes No N/A

Comments:

4. Blanks E]H/A

Method blank analyzed? . ... . ............. @ No N/A
Method blank results acceptable? . . .. ... ....... @ No N/A

Analytes detected in method blank? . .. ... ... ... . Yes @ N/A

Field blank(s) analyzed? .. ... ............ . No N/A
Field blank results acceptable? . . . . ... . ¢ i+« ... Yes @ N/A

Analytes detected in field blank(s)? . ... ... .... @s N/A
Transcription/Calculation Errors? . . . . . . . « . . . . . . Yes No @

Comments:_ ) 2¥¥ over TOL L4 O
$r 02333y L Voyy (Ap)  kWo R 224feay Th 22V 28t

5. Matrix'smkes.....................--.....‘gI‘N/A

Matrix spike analyzed? . ... ...............Yes No N/A
Spike recoveries acceptable? ., .. ... .. ...:....Yes No N/A
Spike source traceable? . . . . . . .. .. .%........Yes No N/A
Spike source expired? . . . . . ... ... ... 0c....Yes No N/A
Transcription/Calculation Errors? . . . . . o ¢« « o+ ... . Yes No ~N/A

Comments:__ I\ =L %#&

000023



WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples .

LCS analyzed? . . . « ¢« « . « . .
LCS recoveries acceptable? . , .
LCS traceable? . .+ v v . . . .
Transcription/Calculation Errors?

Comments:

. L L -

. ON/A
No N/A
No N/A

o (i

7. Chemical Recovery . . . . . . .

Chemical carrier added? . . . . .
Chemical recovery acceptable? ., .
Chemical carrier traceable? . ., .
Chemical carrier expired? . ."; .
Transcription/Calculation errors?

\R

Comments:

8. Duplicates

Duplicates Analyzed?
RPD Values Acceptabie?

L] L 4 L] * L]

Transcription/Calculation Errors?

Comments:

. Yes

. ON/A
No  N/A
No N

No //N/A
No ([ N/A
No \N/

. TN/A
No - N/A
Ko N/A

470 00C0R4



- WHC-SD-EN-SPP-001, Rev. 1

9. FieIdQCSamp'Ies e 1)

Field duplicate sample(s) analyzed? . . . . ... ... .. . "Moo N/A

Field duplicate RPD values acceptable? .. .. .. .. .. No N/A
Field split sample(s) analyzed? . . . . . . . . . ¢ ¢« o o Yes @
Field split RPD values acceptable? . . . . . . . . « « « « @
Performance audit sample(s) analyzed? . . . .

e st s e s e s Yes
 Performance audit sample results acceptable? ... .. ... Yes No
Comments: : -

10. Holding Times

3

Are sample holding times acceptabie? . .. No N/A

. L] L3 - - Ld .

Comments: Do O3pee.  run S/y f?c-?’\
Awadl RN S/ee

11. Results and Detection Limits (Levels D& E) ... .. . .« .. ON/A

Results reported for all required sample amnyses? e e e @ No N/A
Results supported in rawdata? . ... .. .........Yes No )

.ResultsAcceptable?........'........,.....@ No N/A
'Transcription/(:alculation €rTors? . . . v . . . . .0 ...+ Yes No @
MDA's meet required detection 1imits? . . . « . . . . . . . . Yes @ N/A
Transcription/calculatfon errors? . . . . . . . . ¢+« ... Yes No /

Comments:_{J)-2)¢ gﬁé (a7 pu=-1ss %

S
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO3B7

N904105-08 Method Blank
METHOD BLANK '
SDG 7115 Client/Case no Hanford SDG-KO387
Contact L.A. Johngon Case no TRR-SBB-207925
Lab sample id N904105-08_ Client sample id Method Blank
Dept sample id 7115-008 Material/Matrix SOLID
SAF No B99-002
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS NO pci/g (COUNT) pcl/g pCi/g FIERS TEST
Uranium 233/234 U-233/234 0.015 0.015 0.058 0.30 U u
Uranium 235 15117-96-1 0.009 0.018 . 0.071 0.320 u u
Uranium 238 U-238 o 0.015 0.058 0.30 U U
Plutopnium 238 13981-16-3 ~0.003 0.015 0.031 0.050 U PU
Plutonium 239/240 PU-239/240 -0.008 0.009 0.022 0.050 U© PU
Nickel 63 13981-37-8 0.170 1.4 2.4 20 L4 NI_L
Americium 241 14596-10-2 0.002 0.012 0.024 0.050 U AM
Total Strontium SR-RAD -0.098 0.14 0.20 1.0 4] SR
Potassium 40 13966-00-2 U 0.060 U aaM
Cobalt 60 10158-40-0 .0 0.005 0.050 U GAM
Cesium 137 10045-97-3 O 0.005 0.050 U GAM
Europium 152 14683-23-9 u 0.010 0.10 U GAM
Burcpium 154 15585-10-1 u 0.020 0.10 14] GAM
Burcpium 155 1435%1-16-3 14] 0.010 0.10 U GAM
Americium 241 14596-~10-2 U 0.010 U GAM
Uranium 238 U-238 14 0.60 U GAM
Uranium 235 15117-96-1 u 0.020 U GAM
100 BC Areas-Full Protocol
QC-BLANK 30585
Lab id TMANC
Protocol Hanfoxd
METHOD BLANKS Version Yer 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION — Version 3,06

Report date 05/17/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP H0387
N$04105-07 Lab Control Sample
LAB CONTROL SAMPLE ’

SDG 7115 N Client/Case no Hanford $PG-H0387
Contact L.A. Johngon . Case no JRB-SBR-207925 =
Lab sample id }N904105-07 Client mample id Lab Control Ssmple
Dept sample id 7115-007 Material/Matrix . SOLID
' SAF No B29-002
RESULT 3¢ ERR MDA RDL  QUALI- 'ADDED 2¢ ERR  REC 3¢ LMTS PROTOCOL
AMALYTE pCi/g  (COUNT} pCi/g pCi/g FIERE TBST pCi/g pCi/g % (TOTAL) LIMITS
Uranium 233/234 4.74 0.52 0.24 0.30 u 4.95 0.20 9 82-118 80-120
Uranium 235 3.76 0.45 0.063 0.30 u 4.04 0.16 93 81-119 80-120
Uranium 238 5.12 0.55 0.23 0.30 u 5.10 0.20 100 81-119 §0-120
Plutonium 238 5.43 0.37 0.032 0.050 U 5.66 0.23 96 86-114 80-120
Plutonium 239/240 5.67 0.38 ¢.019 0.050 U 5.55 0.24 95 87-113 B80-120
Nickel 63 172 3.8 2.3 20 NI_L| 168 6.7 102 83-117
Americium 241 4.32 0.40 " 0.029 0.050 Am: 80-120
Total Strontium 4.1 0.46 0.16 1.0 SR 12.6 .50 112 81-119
Cesium 137 0.420 0.023 0.010 0.050 GaM | 0.381 0.015 110 73-127 90-120

100 BC Areas-Full Protocol

QC-LCS 30584
Lab id DANC
Protocol Hapford
LAB CONTROL SAMPLES Version Ver 1.0
Page 1 - . ' Porm DVD-LCS
SUMMARY DATA SECTION . ‘ Version 3,0§
. Page 10 000 026 Report date 95/17/99




N904105-08

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO3BY

BOVENT
DUPLICATE
SDG 7115 Client/Case no Hanford SDG-H0387
Conecact LA, Johnson Case no TRB-SBR-207925
DUPLICATE ORIGINAL

Lab sample id H3043105-09
Dept sample id J7115-009

Lab sample id N9OD4310%-03
Dept sample id 7135-001
Recelived 04/30/99

L

aclids _96.4

Client sample id BOVENT

Location/Matrix 100PC 116-B-9 Shalleow  EOLID
" Collected 04/15/99 09:18
Custody/SAF No B§9-002-80 __ B99-002

DUPLICATE

MDA RDL QUALI- ORIGIMAL 2¢ ERR MDA QUALI- RFD 3¢ PROT
NALYTE pCifg  (COUNTY  pCifg pCi/g PIERS TEST pCi/g  (COMNT} pCi/g  PIERS % TOT LIMIT
Uranium 233/234 0.376  0.1% 0.11 .10 u-- 2.377  0.12 o.068 o ™
Uranium 235 0.018 0,035 0.13 0.30 U v 0.060 0,052 0.066 U -
Ucanium 336 0.33¢  0.18% 0.1 0.30 v 0.420 o0.12 0.054 23 M
Plutonium 238 0.024  0.016 0.031  0.050 U FU 0 0.014 0.034 U -
Plutonium 239/240 0.008  0.008 0.031 0,050 U PU c.00¢ 0,007 0,027 U -
Nickel 63 -0.456 1.6 2.7 20 v ¥I_L| .-0.526 1.5 2.5 u -
Amaricium 241 -0.004  0.028 0,053 0.050 U M 0.022  0.026 0.042 U -

Toral Btroatium -9.026 0.096 0.17 1.0 )i SR -0.015 0.12 9.16 ] -
Potasaium 40 ‘11.0 0.75 0.40 GAM 1.9 0.29 0.12 8 34
Cobalt 60 u 0.040 0.050 U amM u 0.012 U -
Cesium 137 . u 0.040 0.050 u GAM U 0.012 U -
Eurcpium 152 v 0.080 ©0.10 U GAM u 0.025 U -
Buropium 154 U 0.10 ¢.10 U GAM U 0.041 U -
Buropium 155 v 0.070 0.0 U GAM u 0.044 U -
Radium 2326 0.490  0.072 0.060 .10 " GAM 0.416.  0.026 0.024 16 41
Radium 228 0.660  0.20 0.20 0.20 GAM 0.629 0,050 0.048 5 se
Thordum 228 6.600 4.03% 0.040 GaM - '0.588 %.017 0.015 2 kLY
Thorium 232 0.660  0.20 0.20 GAM 0.629  0.050 0.048 s 5B
Americium 241 v 0.040 v GAM o 0.039 © -
Uranium 238 ] 5.0 v aAM u 1.5 u -
Uranium 235 u 0.10 4] GAM 1] 0.046 U -

100 BC Arsas-Full Protocol

QC-DUF#1 30S86

DOUPLICATES
Pags 1
Page 11

c000%7?

Lab id TMANC .
Protocol Hapford
Version Ver 1.0

Form DND-DUP .
Version 3,06

Report date 05/17/99




- e TR

T @7 e S 251AM

TMA/RICHMOND
. SANPLE DELIVERY GROUP Ho287?
Tesc BLL Matrix SXIR.. Clienc Jantepd o oo o
ol - | T METHOD SUMMARY ‘Cantrsct TEB-SED-307523 _
ConEACT Ll SOROR O WICIYL 63 DN sO3T Case oo SDG.EQIEY
w3oumm o _—
RESTULTS
AR MR goe.
QLIENT SANFLE ID SMWLE ID IEST FIX PLANGEET mickel §3
e ———

Preperacion tmteh SBAG-0AN
Rt #I0LL05-01 7i18.a63 ]
BEVEXS AB0410%02 71154403 u
BAVENS KFa4105+03 115-082 u
BOvEPD 2 T3E-1 25 1) 7i15-d0e u
BOVERL ®P0410%5-08 T15-008 v
2vERI N904303-04 7135-00% v
X D ID=305RF) ¥30a102-08 118008 -
LCE (O IDe3cSE4] ¥04105-07 TIE-00Y ok
Duplicace LMY0410£+01)  Mwaslns~09 T1ike209 - ®
Beninal vaiuse aud limics from sethad AWLr incy/g) »

180 3C Awveas-I1]l FProgscol

METHOD PERFORMANCE

1A AN SUFs MOR  ALIQ AP DILD. YIELD IUY GOLNT FWIN TRIFT DAYY ANAL~
CIRNT SANFLE 1D SMAZE ID TAST FIX pCisy L] A TION & ¢ nmin kev KW EELD MESPARED WEED DETRCTOR
e — M
Fzaparation batakr §500-04 4 pewp erpor 10.0 & Rafuremcy Lab Nekeheak GOS8 pg.&d
AVVNY W904208+02 2.3 4.800 a8 100 17 ve/30/9 38/03 LBL.008
BOVene A904208-03 .8 9.500 " e 3T O4/30/93 08703 LiC-e0e
VR : N90&105-03 .5 o.40¢ " 104 17 0a/38/99 8782 LES-004
povere NPS4105-04 2.6 o.s00 (1] 190 317 04/30/9% a$/03 LEC-0De
BOVERL RILLI05-05 2.4 0.508 st 160 17 04/30/9% 08/%2 LEC-0M
Moverz Wpoc108-as 3.0 .m0 ) 00 17 04/30/39 05/82 LEC-004
K. {QC IDwi0SIE) ¥904203-08 2.8 0.500 2 300 09/30793 08/0Z 15C-0M4
w3 Q0 IDadosM) wy0ales.av 2.3 0.580 " Y1) 04720/ Ddhjoa LEC-d0e
Ouplicace (NPCALOS-0L1  WEL10A-0% .7 .50 " 300 17 00730799 08/02 LEC.O04
1QC IDe30%N6)
tominal veived and limivs from wmephod ” a.500a 30 s
Led 1d DOMC
: vrosscol BRSETS
AETIOD SNeanlls - Vagaton ¥gr 1.0
Poge 31 Pew P0-OR_
LHRARY TATR SOCTION Veraiem 1,04
Fage 2 Roperc dane $1/02/%9
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FAX

TECHLAW, INC.
451 Hills, Suite 23

Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christian
Pages: 1

Date: 13 August 1999
Information Request

HO0387 - Inorganics

The new case narrative (7/21/99) indicates that the matrix spike for CR V1 is below QC limits.
That doesn’t appear to be the case.



FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-.375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christién
Pages: 1

Date: 23 July 1999

Information Request

HO0387 - Radiochemistry

Page 1 (americium-241 method summary) indicates that sample BOV6P was analyzed 4 days after
the rest of the SDG.  Fpply Gurt/Miere we per pec cefare

Page 3 &g‘é'mm-aﬂ method summary) indicates that samples BOV6N9, BOV6P0 and BOV6P1
were run 3, 4 and four days respectively after the other samples.

M’/g”" R‘rﬁ o F’]/G‘o.v,l':j am'hj‘}-

BoJE PO
Go Ve £l

RS Y

C1/"77

j ﬁp}/} ¢aa/a‘6‘erf or per f,a(,.z,,,(



TMA/RICHMOND
SAMPLR DELIVERY GROUP HO387

Client Hanford

METHOD SUMMARY Contract TRB-SBB-207925
AMERICIDM 241 IN SOIL Case no $PG-HO387

ALPHA SPECTROSCOPY

LAB RAM BUF- Americium
CLIENT EAMPLE ID SAMPLE 1D TRST FIX PLANCHET 241

Praparation batch 6880-048

BOVEN? N904105-01 7115-001 o)

HOVENS N904105-02 7115-002 u

BOVEN9 N904105-03 7115-003 u

BOVEPO H904105-04 7115-004 u

BOVEF1 N504105-05 7118-005 u

BOVEP2 N904105-06 7115-006 U

BLK (QC ID=30585) N904105-08 7115-008 u

LCS {QC ID=30584) N904105-07 7115-007 No daca

Duplicate (N904105-01) N%04105-09 7115-009 “ v

Kominal values and limits from method RDLs (pCi/g) 1.0

100 BC Aresas-Full Protocol

METHOD PERFORMANCE

| LAB RAN SUF- MDA  ALIQ PREP DILU- YIELD EFP COUNT PWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID EAMPLE TP TEST FIX pCl/g g PAC TION % % min keV KeV HELD PREPARED YZED DETECICR

Preparation batch 6880-048 20 prep error 5.0 ¥ Raference Lab Notebook &880 pg.48

BOVEN? N904105-01 0.042 0.500 1 802 21 05/06/9% 05/06 88-035

BOVENS N904105-02 0.047 0,500 mn 802 21 05/06/99% 05/06 85-036

BOVENY N904105-03 0.049 0.500 86 802 21 05/06/99% 05/06 B88-038

BOVEPO N904105-04 0.06% 0.500 78 802 21 0S/06/99 06/06 SS-035

BOVEPL N904105-05 0.098 0.500 K 1054 25 05/06/99 05/10 885-034

BOVEP2 N904105-06 0.048 0.500 173 802 21 05/06/99% 05/06 SS5-042

BLK {QC IDw30585) N904105-08 : 0.024 1.00 T2 802 05/06/99 05/06 S5-044

ICS (QC ID=30584) - N904105-07 0.029 1.00 (Y] _436 05/06/9% 05/08 8S-058

Duplicate (N904105-01) N%04105-09 0.052 0,500 67 802 21 05/06/99 05/05 85-045
{QC ID=30586)

Nowminal values and limits from method 1.0 0.500 20-105 700 100 180

Lab id IMNNC
Protocol Hanford
Version Yer 1.0
Page 1 . Porm DVD-CMS
SUMMARY DATA SECTION Version 2.06 __
Page 18 Report date 07/07/99




TMA/RICHMOND
SMMPLE DELIVERY GROUP H0387

Matrix SOLID Client Hanford
METHOD SUMMARY Contract TRB-SBB-207925
FLUTONIM, ISOTOPIC IN SOLIDS Case no SDG-Hp387

ALPHA SPECTROSCOFY

: LAD . RAN BUFP- Plutonium Plutonium
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLARCHET 238 2359/240

Preparation batch 6880-048

BOVENT? N904105-01 7115-001 bl v
BOVENS N904105-02 7118-002 g ¢]
BOVENS N904105-903 7115-003 u u
BOVEPO N9O4205-04 7115-004 u u
BOVEPL N904105-05 7115-005 u U
BOVER2 N904105-06 7115-006 u u
BLK {QC IDm30585) N304105-08 7115-008 44 u
LCS {QC IDe30584) N904105-07 7115-007 ok ok
Duplicate (N904105-01) N904105-09 7115-009 - v - L}
Nominal values and limits from method RDLs (pCi/q) 1.0 1.0
100 BC Areas-Pull Protocol
METHOD PERFCRMANCE
LAB RAN SUP- MAX MDA ALIQ PREP DILU- YIELD BFF COOUNT FWHM DRIFT DAYE ANAL-
CLIENT BAMPLE ID SAMPLE ID TEBST FIX pCi/g g FAC TION ¥ ¥ min keV XeV HELD PREPARED YZED DETECTUR
Preparation batch 6880-048 20 prep error 5.0 ¥ Reference Labh Notebook 6880 pg.48 "“x'm
BOVENT N904105-01 0.034 0.500 81 818 15 04/30/99 O 88-013
BOVENS N904105-02 0.038 0.500 85 els8 15 04/30/99 /04/30\ =8-005
BOVENS NS04105-03 0.023 ©.500 89 1557 18 04/30/99 \pS/0y S85-006
BOVEPO N304105-04 0.046 0.500 86 586 19 04/30/99 05/04 85-007
BOVEPL N904105-08 0.086 0.500 70 639 19 04/30/99 05/04 B85-045
BOVEP2 H904105-06 0.061 0.500 €7 894 15 04/30/99 04/30 E85-038
BLK (QC ID=30585) N904105-08 0.031  1.00 88 .B94 04/30/99 04/30 85-043
LCS {QC IDw30584] N904108-07 8.032 1.00 86 894 04/30/99 04/30 88-039
Duplicate (N904105-01} N904105-09 0.031 0.500 63 894 15 04/30/99 04/30 SS-045
{QC ID=1058€)
Fominal valuss and limits from wmethod 1.0 0.500 20-105 16 100 180
1\
Lab id DHANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.9
Page 3 Forwm DVD-DM8
SUMMARY DATA SECTION Versaion 3,06
Page 20 Report date 07/07/99%




FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christién
Pages: 1

Date: 23 July 1999
Information Request

HO0387 - Radiochemistry

Page 1 (americium-241 method summary) indicates that sample BOV6P was analyzed 4 days after
the rest of the SDG.

Page 3 (americium-241 method summary) indicates that samples BOV6N9, BOV6PO and BOV6P1
were run 3, 4 and four days respectively after the other samples.



FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
£09-375-5667

© 509-375-5151 (fax)

To: Jeanette Duncan
From: Bruce Christian
Pagés: 1

Date: 22 July 1999
Information Request
HO0387 - Radiochemistry
Page 1, method summaries indicates that sample BOV6P1 (am-241)was run 4 days after the rest

of the SDG. Page 3 indicates that samples BOVEN9, BOV6PO0 and BOV6P1 were run 3, 4 and
four days respectively after the other samples.

& ogccheh by |2 Jokeh ..ﬂla?)‘ﬁ



ul-06-99 02:22P JUL 26 ‘99 p2:EipPl

FAX
TECHLAW, INC.

451 lills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanctte Duncan
From: Bruce Christian
Pages: 1

Date: 6 July 1999
Information Request
HO387 - Tnorganics

-On page 006 of the chrome VI data, the numbers appear to be incorrect for the chrome VI
pereent recovery.
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FAX
TECHLAW, INC.

TS0, Shite 23
Richland, WA 99352
S09-375-8667
509-375-5151 (fx)

To: Jmﬁtw NDuncan
From. Bruce Christign
Pages: |

Date; 6 July 1999
Information Resjuest
HO3§7 - Inorgans

On page 006 of the chrome V1 dats, the numbers appesr to be incorrect fov the chrome V1
pceeent recovery.

. m——
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JUL 21 ’99 12:58PM

RECRA
LabNet

a division of Recra Environmenial, Inc.

Virtual Laboratories Everywhere

Recra LabNet Philadelphia

Analytical Report
Client : TNU-HANFORD B99-002 W.0. # : 10985-001-001-9999-00
RFW# : 99041720 Date Received: 04-20-99
~ SDG# : H0387 '
. SAF# : B99-002

INORGANIC CASE NARRATIVE

The narrative is revised 1o clarify matrix spike recovery information.

1. This narrative covers the analyses of 6 soil samples.

2. The samples were prepared and anélyzed in accordance with the methods indicated on the
attached glossary. :

3. Sample bolding times as required by the method and/or contract were met.

4, The cooler temperature was recorded on the chai;l-of-custody.

5. The method blank for Chromium VI was within method criteria.

6.  The Laboratory Control Sample (LCS) for {nsoluble Chromium VI was within the

" laboratory control limits (LCL), however LCS for Soluble Chromium VI was above the
LCL of 79.8-118.6%; the Chromium VI resulis are below the reporting limit and would
not be considered biased high.

7. The matrix spike (MS) recovery for Insoluble Chromium V1 was within the 75-125%
control limits, however MS recovery for Soluble Chromium VI was below the control
limits. '

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit,

9. Results for solid samples are reporied on a dry weight basis.

| | /}v/_ 9w 2/ 1772
% J. Michael Taylor &’ Dare

Vice President

Philadelphia Analytical Laboratory

nipdO+-720¢

mmmh&mmm-ummmuﬂm&mnnhemphnndummm AN pages of this report are
inbegral purts of the snalytical dits. Thirefore, 1his report shoukd only be repruduced in jiv entirety of 12 pagat.

208 Weish Pool Road « Lionville, PA 193411333 « (610) 280-3000 « Fax (610) 280-3041
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From-RECRA ENV|RONMENTAL INC 8102803041

JuL 21

Rucyra LabMNet - Lioaville

INORGANICS DATA SUMMARY RRPORT  04/23/99

CLIENT! TNU-HANFORD Bps-0D2
WORE ORDER: 10985-001-001-8999-00

RBCRL LOT #1 9904L730

REBFCATING DILUTION

SANTLE  SITR ID AMALYTR RESULT UNITS LIMIT FACTOR
-o01 BOVSNT? ¥ solide 2.0 ] 0.01 3.0
Chromium VY D.41 u NO/KD b.41 1.0
-poa BOVENS % Lollids 6.5 . 6.02 i.0
hromium VY 0.43 & WOV 0.42 1,0
=042 BoveNy ¥ aclide te ] e.a1 1.4
Chromium VI 0.40 u MNG/KG D40 1.0
=04 soveErD % folids 87.8 % 9.01 1,0
Chromium VI 0.41 u Wa/KG .41 1,0
-o08 naveErL & Belida 8.7 ¥ 6.01 1.0
Chrenium VI 0.41 U ME/XKG 0.41 1.0
-006 BOVERa ¥ Solids 26,7 ¥ 0.01 1.0
Chromium VI 0.41 u MG/ 0,43 1.p

T-027,  ® 0A/13__ Fu202

’83  12:58PM



Jul-21-99 03:4tpm  From-RECRA ENVIRONMENTAL INC 6102803041

Reoyu LabMet - Lionville

INCRGRNICS METHOD BLANX DATA SUMHARY PAGE 04/2)/93

CLIENT: THU-HANPORD B99-002 RECRA LOT #: 9904L720
WORK ORDER: 10%85=001-001=#3#3~00

. REBFORTING PILUTION
SANPLE SITR ID ANALYTE ARSVLT maTe LINIT FACTOR
BLANGL0 INLVIOIE-NI2 ¢hremium VI 0.40 u NG/XKd 0.40 .0



Jul-21-88 03:42pm  From-RECRA ENVIRONMENTAL INC

102603041

T-027. . B _OR/2

JuL 21 ’99
Recxn LabNet - Lionville
INORGANICS ACCURACY REPORT 04/22/99
CLIENT: TNU~HANFCRD 299-002 RECRA 10T #: #504L730
HORK ORDRR: 10985-001-001-%922-00
SPIKED INITIAL, SRIKED DILUTION
RAMPLR #1TR ID ANALYTR AAMPLY  REIULT AMGUNT SRECOV FACTOR (8PX)
= uinpaw ERRNEan
=006 BOVEP2 folukle Chroaium VI 3.0 0.41% 4.1 73.2 1.0
Inacluble Chromium VI 13%0 0.4y 1180 10,6 100
RLANKLO  #SLVI026-ME3 soluble Chremium VI 3.3 0.40u 0.80 136.0 1.0
1380 . 0.40u 1160 110.% w00

Ingoluble Chremiym VI

-2

Y
1

n?
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FAX

_TECHLAW, INC.

451 Hilly, Suite 23
TR% Iy

Richland, WA 99352
509-375-5667

© 509-375-S151 (fax)
| Tu:r Jeanette Duncan
lirom: Bruce C.hristi.;in
Pages: 1

~ Date: 6 July 1999
Information Request
HO387 - Radiochemistry

No nickel-63 yield dhl_a ix preseﬁt on Summary DataScéﬁon Page 28.
| Kl/;{-(/ r)7¥!’_'/y | '::%)qaé(/
Ly T
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+

- TMA/RICHMOND
SAMPLE DELIVERY GROUP HO3&7

Tesc PI L Macrix SQLID
806G 7115 METHOD SUMMARY

Contact L. A, Johnson NICKEY: €3 IR SOIL
LIQUID BCINTILLATION COUNTING

RESULTS :
LAR RAW  SUP-
CLIENT SAWFLE ID SAMPLE ID  TEST FIX PLANCHRT Nickel 63

12185040438

F. e/ id3

JUL B7 *93 18:51AM

Client Hanford

Contract FTRB-SER-20792%
Cage no SDG-HOARY

Prepszation butch 6880-048

ROVEN? N5304105-01 711%8-001 v
BOVENg N304106+032 7116-002 o
BOVENS ‘N3U4105-03 7115-003 1]
BOVEPO N3Ce206-Ds 7115-004 U
BOVSRL NY04105-08 T115-00% v
OVER3 N20#105+048 7116-006 [ ¢]
BLK {QC ID-JQEAS) N504105-08 7118-008 v
ICs (QC ID-SD_BII} N%04105-07 7115-007 ok
Duplicate (MUG4105-01)  N304106-09 7115.008 - 9
Fomital values and limits from method RDLs (pCi/g) LT
100 BC Areas-Pull Protocol
METHOD PERFORMANCE
AR RAN SUP. MDA ALIQ) PREP DILD- YIELD EPF COUNT FWRM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX peCi/p g -~ FAC TIiOM % % nip keV XeV HNELD FRUPARED YZED  DRTRCTOR
Prepsration hatch §080-049 20 prep eryor 10.0 & Referanse Lab Motcbook G900 pg.ed
BOVEN? N504105-01 a.s 0,600 " 108 17 04/30/99 O0B/02 LEC-004
BOVEND NpP4105-032 2.0 0.500 %0 108 17 04/3¢/%3 08/03 LSC-004
ROVERD N3CR105-03 2.5 n,500 3] 160 17 oAf10/9% 08702 LSC-004
BOVEPO K304105-04 2.6 0.500 Cy] 100 17 04/30/%% 05/02 LEC-004
BOVEPL NSc4al106-08 2.4 ©.500 ) 100 17 04/30/99 05/02 LEC-004
BOVEPZ N04108-08 N | 0.500 78 100 17 t4/30/3% OE/D3 LEC-DO4
BLX (QC ID=3058S) Np04105-08 2.4 0.500 93 100 04/30/5% 05702 LEC-D04
LCS (QC ID=30684) N904105-07 .3 0.500 1] o0 0s/30/%% 08/02 LSC-004
Duplicate (NY04105-01) N504105-08 2.7 0.%00 [ }1 100 17 04/30/P9 05/02 LSC-0D4
(QC ID=30%88) :

Fominal values and limits from method 30 0.5040 16 180

Leb id TMANC

METHOD SUMMARIES
Page 11
SUMNAKY DATA SECTION
Page 24

Prococol Xanfand
Version Ygr 1.0
Form IVD-Q
Versicn 3,08 ..
Report date 03/07/90
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TMA/RICEMOND

Tost NI L Matrix $OLID

SDG 715

SAMPLE DELIVERY GROUP HO34T

Contact L.p, Johason _ NICXEL 63 IN SOIL

LIQUID SCINTILLATION COUNTING

METHOD SUMMARY, cont.

15123045 F. @393

JUL @7 '99 18:S1AM

Client Hanford
Contract TAR-SRB-20732%
Case no SDE-HO327 .

PROCEDURES REFERENCE
EP-0€0
EP-431

NIsaLsC
Soil Preparsticn, rav 0
Nickel-£3 Purlification, Tev 0

METROD SOEMRING
Fage 12 ‘
SOMARY TNTA SECTION
Paga 2%

AVERAGES t 2 SD
FOR 5 SAMPLES

MDA _Z.6 s 026

YIELD _ B . ¢ .21

lab {4 TMANC
Protocol Harifexd

Vexrsion ¥Ysz 1.0
Form QVD-OM%
version 3,08 _
Reporc date R1/07/91.,

TOTAL P.@3



Date: 17 August 1999

To: Bechtel Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 100-BC Areas - Full Protocol - Waste Site 116-B-9

Subject: Inorganics - Data Package No. HO387-RLN (SDG No. HO387)

INTRODUCTION

This memo presents the results of data validation on Datal Package No. HO387-
RLN prepared by RECRA LabNet (RLN). A fist of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

~ somplet | Sampl
| BOVEN7 4/15/99 Soil o} See note 1 |
BOVGENS 4/16/99 Soil Cc See note 1
|| BOVEN9 4/15/98 Soil c See note 1
II BOVEPO 4/16/99 Soil Cc | See note 1 ||
|| BOVEP1 4/15/99 -Soil Cc . See note 1 ||
'l BOVEPZ 4/15/99 See note 1

1- IP , {lead and tI chrmu); haavalent chromiu by ._“ _. by471
Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

.DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within six (6)

000001



months for lead & total chromium; 30 days for chromium VI; and 28 days for
mercury. '

All holding times were acceptable.

Blanks
Breparation Blanks

At least one preparation blank, consisting of delonized distilled water processed
through each sample preparation and analysis procedure, must he prepared and
analyzed with every sample delivery group. In the case of positive blank
results, samples with digestate concentrations less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absofute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation biank, no qualification is
necessary. .

Due to preparation blank contamination, the chromium (total) result in sample
BOVEBN9 was qualified as an estimate and flagged “J”.

All other preparation blank results were acceptable although the target detection
limit (TDL) for chromium VI was exceeded.

Equipment Blanks
One equipment blank (BOVEN9) was submitted for analysis. Chromium (total)
and lead were detected in the equipment blank. Under the BHI statement of

work, no qualification is required. No other analytes were detected in the
equipment biank.

00000<



¢ Accuracy
Matrix Spil

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample resuit
below the IDL are rejected and flagged "UR". Samplés with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All matrix spike recovery results were acceptable.

¢ Precision
Laboratory Duplicate Sampgles

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than
30% for positive sample resuits greater than five times the CRDL or plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J/UJ".

Due to a RPD outside QC limits {32%), lead results in all samples were qualified
as estimates and flagged “J”.

All other laboratory duplicate results were acceptable.
Field Dupli
One sample duplicate pair (BOV6N7/BOV6NSB) was submitted for analysis. The

samples were compared using the same criteria as for a laboratory duplicate.
All field duplicate results were acceptable.

000003



+ Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan TDLs or the CRDL if no TDL was specified, to
ensure that laboratory detection ievels meet the required criteria. The following
had reported detection limits above their TDL: Chromium VI in all samples. Under
the BHI statement of work, no qualification is required. All other reported
laboratory detection levels met the analyte specific TDL or CRDL.

* Completeness

Data package No. HO387-RLN (SDG No. H0387) was submitted for validation and
verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to preparation blank contamination, the chromium {total) result in sample
BOVENSY was qualified as an estimate and flagged “J”. Due to a RPD outside QC
limits (32%), lead results in all samples were qualified as estimates and flagged
“J"”. Data flagged "J" indicates that the associated concentration is an estimate,
but under the BHi statement of work, the data may be usable for decision-making
purposes. All other validated results are consndered accurate within the standard
error associated with the methods.

The following had reported detection limits above their TDL: Chromium Vi in all
samples. Under the BHI statement of work, no qualification is required.
REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

- DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analys:s Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.

000004



Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BH]}
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusabie due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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SDG: HO387

DATA QUALIFICATION SUMMARY

‘| REVIEWER:

DATE: 8/17/99

PAGE_1_OF_1_

TLI
ILCOMMENTS:
COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON
Lead J All RPD outside QC
limits
Chromium (total) J Blank

BOVEN9

contamination

000008



Appendix 3

Qualified Data Summary and AnnOtéted Laboratory Reports
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CLIENT: TWOU-EAMFORD B9%-002

Recxran LabMet - Lionville

WORK ORDER: 10595-001-001-9999-00

INCRGANICE DATA STMMAXY SEPORT 45/03/9%

RECRA LOT #t 9¥04L720

REPORTING DILUTION

LMFLE SITE 1D ANALYTE RESULT  UMITE  LIMIT FACTOR
T . TS T
-001 ROVEN? Chromium, Total 3.2 wo/KG 0.08 1.0
Mexcury, Total 0.17 /% 0.02 1.0
Lead, Total 1.7 I w/xe 0.10 1.0
-0032 BOVENS Chromivm, Total 11.s No/X0 0.08 1.0
. Nercury, Total .21 wa/xe 0.02 1.0
Lead, Total 22.2 ¥ wo/za .36 1.0
003 BOVENS Chromium, Total 0.43”35 wa/xa 0.08 1.0
Mazoury, Total .03 u WI/XS 0.02 1.0
Lead, Total 3.2 Y w/xa 0.36 1.0
004 Ravero Chromium, Total 9.0 wa/xa 9.08 1.8
Maroury, Tetal 0.3 /%0 0.02 1.0
Land, Total 6.5 ¥a/%a 0.17 1.0
-G08 BOVERFL Chremium, Total 10.2 Na/xG 0.05 1.0
Meroury., Total 6.20 N/ X 0,02 1.0
Lead, Total 31.1 5 wa/xo 0.16 1.0
008 OVEP2 Chromium, Total 10.1 »a/x0 0.08 1.0
Maroury, Total 0.322 03/%0 6.02 1.0
Lead, Total u.o--“r 20/K%0 0.15 1.0
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RECRA
LabNet

& division of Rlecra Environmantal, inc.

Virtual Laboratories Everywhare
Recra LabNet Philadelphia
Analytical Report
Client : TNU-HANFORD B99-002 W.0. #: 10985-001-001-9999-00'
RFW# : 99041720 Date Received: 04-20-99
SDG#¥ ;: H0387 S
SAF# : B99-002
INORGANIC CASE NARRATIVLE

/-

J. Michael Taylor

Vice President

Philadelphia Analytical Laboratory
hunhpu-hlhﬁmdnﬂ-hmm-l.“dhmnmﬁnﬂﬂm A pagas of il report e
imepsd party of ihe soulytienl dain Thirafbre, Whiv rpun shouid only e sptooond in i indesty of 12 pages.

mmnaﬁveismisedwdgiﬁrmmixspﬂarecwuj information-
This narrarive covers the analyses of 6 soil samples.

The samples were prepared and analyzed in accordance with the metbods indicated oa the
antached glossary. .

Sample bolding times as required by the method and/or contract were met.
The cooler 1emperature was recorded on the chain-of-custody.
The method blank for Chromium VI was within method criteria.

The Laborstory Control Sample (LCS) for Insoluble Chromifum VI was within the
laborstory controt limits (LCL), however L.CS for Soluble Chromium VI was above the
LCL of 79.8-118.6%; the Chramium VI resulis are below the reporting limit and would
not be considered biased high. - _

The matrix spike (MS) recovery for Insoluble Chromium VI was within the 75-125%
control fimits, however MS recovery for Soluble Chromium VI was below the control
limits. -

The replicate analyses were within the 20% Relative Percent Difference (RPD) control

Results for solid samples ere reported on & dry weight basis.
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METALS CASE NARRATIVE

This narrative covers the analyses of 6 soil samples.

Thesmnpleswmprepuedmﬁmﬂyzedmawordmcemthmethodsch&kedonﬂwaﬁached
glossary.

All analyses were performed within the required holding times.
The'coolertemperamrehas'l‘:emreeordedontheChahbeustody.

All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits.

Aﬂhnm!andCoanngCaﬁbrmthnksﬂCBlCCBs)mwﬁhmeonﬂolhmﬂmthan
‘the PQL).

Aﬂprepmﬁmﬂmwmdblanksm)wmwmﬁnmqm'm {less than the Practical
Quantitation Limit (3X the IDL) or samples greater than 20X MB value} with the exception of
Chromium. Refer to the Inorganics Method Blank Data Summary.

a.) The MB result for Chromium was greater than the Practical Quantitation Limit (PQL) {3 x
the(IDL)InstmmmtDetecﬁonlzvd} and sample BOVENO read less than 20 times the MB
concentration. However, no corrective action criteria for MBs were provided in SW846

method 6010B. The sample result was reported herein "uncorrected” for the levels found in
the MB.

All ICP Interference Check Standards were within control limits,

All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
“Inorganics Laboratory Control Standards Report.

All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report,

The rasalts prosmind hﬁmuﬂhhwﬁgﬂmihwﬂnwmhﬁm All pages of this report sre indegral parts




11.  The duplicate analysis for 1 analyte was outside the 20% Relative Percent Difference (RPD)
control limits. Refer to the Inorganics Precision Report.

12. Forﬂmepumosaofﬁhsrepon,ﬂwdmh;sbmwponedtoﬂwlnsmmwonhm
(IDL). Valu&sbetwemﬂleﬂ)LmdmercnealQuamtahonhmn(PQL)areaequn'edma
region of less-certain quantification,

RAee— | 5-4-95
J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION €
LEVEL: @

PROJECT: {[L-R- 7 | DATA PACKAGE: Lo 3%7

VALIDATOR: 7°& ( ue: Reck A oatE: 7/ /97

CASE: SDG: odY7)

ANALYSES PERFORMED

D cLPACP O CLPIGFAA O CLPMHg D CLPCyanide n] a

PRy sw-sannce O SW-848/GFAA ﬁsw-mmg 0 sw-s4e R CRY[_ | O
Cyenide "
SAMPLES/MATRIX 220 L) 7 /R UGANY _RBouvtlT BovePo
BoUu (Pl f2ovp P2
saf

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present?
Is a case narrative present?
Comments: ‘

e v s s e+ Yes No @

No N/A

* - L] L L] - L L - - L Ll L] L] - - -

2. HOLDING TIMES .
Are sample holding times acceptable? . . . .. ... . . « ¢« No | N/A

Comments:

M(}UZO



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes No

Are initial calibrations acceptable? . ... ... ......Yes No

Are ICP interference checks acceptable? . . . . . ... ... .Yes WNo

Were ICY and CCV checks performed on all instruments? . . . . . Yes No

Are ICV and CCV checks acceptable? . . . . . v ¢ ¢ & o 4 & .. Yes No
Comments:

4. BLANKS _ )
Were ICB and CCB checks performed for all applicable analyses? Yes No @
Are ICB and CCB results acceptable? . . . ...........Yes No

Were preparation blanks analyzed? . . . . .. . . . ¢« .+ . . .@ No N/A
Are preparation blank results acc'e'ptable? S (3 N/A
Were field/trip blanks analyzed? . . .............(eg No N/A
Are field/trip blank results acceptable? . ... ... ... . Yes N/A
Comments:__—~CR (’mh\) 0.1\ el Q}U ‘-m qoel reg
/Ch—ﬂ My rep  bimed hor
Ny RovN6Y J ,
€8 8oveNy -~ lead o CR Cibl)
§. ACCURACY . |
MWere spike samples analyzed? . . . . .. . . ¢ ¢ v o v o« . @ No N/A
Are spike sample recoveries acceptable? . . . . . . . . . . . . No

Were laboratory control samples (LCS) analyzed? . .. .. .
Are LCS recoveries acceptable? . . . . . ¢« ¢ ¢« ¢« « ¢« « « « . » Yes

. « Yes

No
No

Comments:: Sptke - 1R o ck
- A . ChT 2~ 0

2P COG0R

—

r N

oY,y
r Yest

N b e



| WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION
Were laboratory duplicates analyzed? . . .......... . No N/A
Are laboratory duplicate samples RPD values acceptable? . . . . Yes @ N/A

Were ICP serial dilution samples analyzed? . .. ... ... . Yes No
Are ICP serial dilution %D values acceptable? . . .. .. .. . Yes

Are field duplicate RPD values acceptable? - . . . . . .. . . @ No R/A
Are field split RPD values acceptable? ... . ........Yes No

Comments: '!ei' 7% @D — T W

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . ... ... Yes No
Are duplicate injection %RSD.values acceptable? . . . ... . . Yes No
Were analytical spikes performed as required? . . . ... .. . Yes No
Are analytical spike recoveries acceptable? . . ... .. ... Yes MNo
Was MSA performed as required? ... ... ..........Yes No
pre MSA results acceptable? . . ... ... ..
Comments:

- - L] L] - - - L] Yes “o

-

8. REPORTED RESULTS AND DETECTION (IMITS

Are results reported for all requested analyses? . ... .. . No N/A
Are all results supported fn the raw data? .. ........Yes No

Are results calculated properly? . . ... ..........Yes MNo g
Do results meet the CROLS? . . . ... ... . ..o .. .. Yes @ N/A
Comments;_ CIVL — Q/qu

A C0O0C0RE



Reara LabMet - Lionville

INORGANICS PRECISION REPORT 05/03/9%

CLIENT: TWU-RANFORD B#¥-002
WORK ORDER: 10905-001-001-99%9-00

RPCRA LOT #:1 9904L720

INTTIAL
OMPLE  SITE ID AMALYTE RESULT:  ARPLICATE RPD
~001REPF BOVEN? o Chromium, Total 13.2 3.0 1.5
Mércury, Total 0.17 8.319 12.1
Lead, Total 1.7 8.4 232.8

_DILUTION

PACTOR (REP)

wasnsswsans
1.0
1.8
1.0

CCC UL



Recra Labifet - Lionville

INORGANIC3 METHOD BLANK DATA BUMMARY PAGE 04/23/9%

CLIENT: THU-HANFORD B3#-002 . RECRA LOT #: #304L720
WORK ORDER: 10285-001-001-3993%-00

RRPORTING
BANPLE S1TR ID ANALYTSE RESULT UMIT3  LINIT

BLAMK10 IFLVICIE~-NBL Chromium VI 0.40 u MNa/KO 0.490

ceCoR4

DILUTION
FACTOR

1.0
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Recra LabMet - Lionville

INCRGANICS PRECISION RRPORT 04/231/99

CLIENT: TNU-HANFORD B39-002
WORK ORDER: 10985-001-001-999%-00

RECRA 1OT #: 29041720

INITIAL
AANPLE £ITE ID ANALYTR RESULY REPLICATE RED
-~006REP BOVER2 % Solide .7 6.4 ¢.32
Chromium VI 0.41u ¢.41u .ne

0CCOZ6

DILUTION

FACTOR (REP}
1.0
1.0




Reora Labilet - Lieonville

INCRAANICE ACCURACY REPORT 03/03/99

CLIENT: TWU-RANFORD B$$-003 RECRA LOT #: 9304L720
WORK OADER: 1i0985-001-001-339%-00

SPIRED INITIAL SPIKED DILUTION
SAMPLE 4ITB ID ANALYTE SAMPLE  RESULY ANOUNT SAECOV FACTOR (SPK)
=001 MOVENT7 Chromium, Total 31.9 13.2 1».1 7.9 1.0
Meroury, Total 0.28 .11 - .17 107.9 1.0
1.0

Lasd, Tetal 53.4 11.7 47.8 7.2

ueeee?




Racra Labist - Lionville

INORGANICE METHOD BLAMK DATA SUNMARY PAGE 05/03/9%

CLIRRT: TWU-RANTORD B99-001
WORK ORDER: 10285-001-001-9999-00

SAMPLE SITE ID ANALYTER

BLANKL L0241 ~-MB) chreg.tn-, Total
' Lead, Total

BLANKL 29C0119-NB1 Meroury, Total

RECRA 1OT & 950451720

REFPORTING DILUTION

RESULYT OUNITS  LINIT FACTOR
0.24 w/ra 0.08 1.0
0.41 wa/ra 0.18 1.0
0.02 u Ma/Ka g.02 1.0

0CCORB




Review Comment Record (RCR) L. Date 2. Review No.
8/19/99 BHI/QA99014
3. Project 4. Page
116-B-9 Page 1 of 1
5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number
HO0387-TNU & RLN (SDG No. H0387) 100-BC Areas — Full Claude Stacey BHI/QA H0-16/372-9208
Protocol - 116-B-9
10. Agrecment with indicated comment disposition{s) 11. CLOSED

17.  Comment Submittal Approval:

Organization Manager (Optional) Reviewer/Point of Contact %f&_

Date
Authot/Originator Apthor/Originator
12. 13. Comment(s)yDiscrepancy(s) (Provide technical justification for the 14,
Item | comment and detailed recommendation of the action required to correct/ Hold 16.
resolve the discrepancy/problem indicated.) Point | 15. Disposition (Provide justification if NOT accepted.) Status
1 Inorganic: Page 2, under holding Times last sentence has, “. .. for chrome :
VI;” this should be “. . . for chromium VI” __| Senmncfd %25 W
2 Inorganic: Page 2, under Blanks next to last sentence has “. . . results in
sample BOVNG9 was . . .” The sample aumber should be BOV6N9. Also, on
page 004, under Minor Deﬁcnenctes second line has BOVN69 which should
be BOV6NY. carne S5 K)vJas
3 Inorganic: Page 029 is duplicate of page 01 1without the validation notations
and should be removed.. carnéds <les / g
4 RadChem: OK No Comments /V__




Duncan, Jeanette M

From; Routt, Tina/RLO ftroutt@CH2M.com]
Sent: Wednesday, August 18, 1989 10:21 AM
To: Duncan, Jeanette/RLO-HAN

Subject: Validation Review - H0399, H0387, HO377
Jeanette -

H0387 8-3; - No comments

H0389 (B-9) - No comments

HO0377 (B-12) - Analyticat Detection Leveis (p. 3). Validator stated that

Chromium VI had reported detection limits above TDL in samples BOVI1WS and - '

BOV1X0. This is true, but it is also true for samples BOVIW7 and BOV1WS,

| have already given you my comments on H0393 (B-6B) and H0401 (B-4), and
Dave Corbett is reviewing B-2. So, that is all of my comments on validation
reports | have received to date.

Tina Routt

CH2M Hill Richland Office
509) 375-3444, ext. 211
509) 375-5566 fax



Comments — RL Weiss

SDG H0399 Rad

» 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVD41, BOVDA43, BOVD44 failed. Correct
summary table and narrative,

s  Minor Deficxenc:es Remove 1* paragraph (does not reflect earlier statement in PRECISION and no
“J” were applied to the data.

SDG H0434 Inorganic — No comments
SDGH0434 Rad

s 100-BC TDL for Eu-155 iz 0.05 pCi/g. Sample numbers BOVF69, BOVF70, BOVF71, BOV72, failed.
Correct summary table and narrative,

o Need to apply “J” flag to Am-241 results on pg. 14 (BOVF72).

SDG H0387 Inorganic — No comments
SDG H0387 Rad

» 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample humber BOV6NS failed. Correct su table and ":
narrative. W‘%ry 74 ]

SDG H0377 Inorganic — No comments.

SDG H0377 Rad

» 100-BC TDL for Eu-155 is 0.05 pCi/g. Sampie number BOV1XO0 failed. Correct summary tabie and
narrative.

SDG H0437 Inorganic

¢ ACCURACY - MS failure was for Hg not Pb. Correct narrative, tables, and annotated results.
SDG H0437 Rad

e  100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFK2, BOVFK4, BOVFKS failed. Correct
summary table and narrative,

o  The package has 2 narrative sections. The one with the “wrong” waste site (116-B6A) appears to be
more correct except for wasts site identity.



Comments — RL. Weiss

SDG H0399 Rad

e 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVD41, BOVD43, BOVD44 failed. Correct
summary table and narrative.

* Minor Deficiencies - Remove 1™ paragraph (does not reflect earlier statement in PRECISION and no
“F’ were applied to the data.

SDG H0434 Inorganic — No comments

SDG H0434 Rad

s 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVF69, BOVF70, BOVF71, BOV72, failed.
Correct summary table and narrative.

» Need to apply "J” fiag to Am-241 results on pg. 14 (BOVF72).

SDG H0387 Inorganic — No comments

SDG HO0387 Rad

¢ 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample number BOV6NS failed. Correct summary tabie and
narrative.

SDG H0377 Inorganic — No comments.

SDG H0377 Rad

s 100-BC TDL for Fu-155 is 0.05 pCi/g. Sample number BOV1X0 failed. Correct summary table and
narrative.

SDG H0437 Inorganic

o ACCURACY ~ MS failure was for Hg not Pb. Correct narrative, tables, and annotated results.
SDG H0437 Rad

¢ 100-BC TDL for Eu-155 is 0,05 pCi/g. Sample numbers BOVFK2, BOVFK4, BOVFKS failed. Correct
summary table and narrative.

e  The package has 2 narrative sections. The one with the “wrong™ waste site (116-B6A) appears to be
more correct except for waste site identity.




SDG H0393 Inorganic — No comments.

SDG H0393 Rad

e 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVD36, BOVD39, BOVBS3 failed. Correct
summary table and narrative.

SDG H0436 Inorganic - No comments.
SDG H0436 Rad

¢ 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVLC4, BOVLCS failed. Correct summary
table and narrative.

SDG H0409 Inorganic — No comments.

SDG H0409 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFL1, BOVFL2, BOVFL3, BOVFL4,
BOVFL6, BOVFM3, BOVFMS failed. Correct summary table and narrative.



. 1. Date 2. Revi .
Review Comment Record (RCR) eview No
8/19/99 BHI/QA99014
3. Project 4. Page
116-B-9 Page 1 of 1
5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number
HO0387-TNU & RLN (SDG No. H0387) 100-BC Areas — Full Claude Stacey BHI/QA HO0-16/372-9208
Protocol - 116-B-9
17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED
Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
, Date Date
Author/Originator Author/Originator
12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item | comment and detailed recommendation of the action required to correct/ Hold 16.
resolve the discrepancy/problem indicated.) Point | 15. Disposition (Provide justification if NOT accepted.) Status
1 Inorganic: Page 2, under holding Times last sentence has, . . . for chrome
VI;” this should be . . . for chromium VI,”
2 Inorganic: Page 2, under Blanks next to last sentence has “. . . resulis in
sample BOVN69 was . . .” The sample number should be BOV6N9. Also, on
page 004, under Minor Deficiencies second line has BOVN69 which should
be BOVENY.
3 Inorganic: Page 029 is duplicate of page 011without the validation notations

and should be removed..

RadChem: OK No Comments




Duncan, Jeanette M

From: Routt, Tina/RLO [troutt@CH2M.com]
Sent: Wednesday, August 18, 1999 10:21 AM
To: Duncan, Jeanette/RLO-HAN

Subject: Validation Review - H0399, H0387, H0377
Jeanette -

H0387 B-s; - No comments

H0399 (B-9) - No comments

H0377

B-12? - Analytical Detection Levels (p. 3). Validator stated that
Chromium VI had reported detection limits above TDL in samples BOV1WS and
BOV1IX0. This is true, but it Is also true for samples BOVIWT7 and BOV1WS,

| have already given you my comments on H0393 (B-6B) and H0401 (B-4), and
Dave Corbett is reviewing B-2. So, that is all of my comments on validation
reports | have received to date.

Tina Routt

CH2M Hill Richland Office
(509; 375-3444, ext. 211
(509) 375-5566 fax



FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian
Pages: 1

Date: 13 August 1999
Information Request

HO0387 - Inorganics

The new case narrative (7/21/99) indicates that the matrix spike for CR VI is below QC limits.
That doesn’t appear to be the case.

(.q‘f?‘ ﬂqr"'ﬂ-/( i o/}rrwa};; /-é Ca}v‘/i)-!);n/ p-rem"’m
 Oer c/f/"J"}"’” prametrs i3 Srevfers, /¢A-/ﬁ'/f

Fo ceepr ,p#"wv’-'fet._f

P
¢A-FT



) * T TRQI“‘SMISSION RESUWET REPORT msnnnsenn (QUG 16 799 B8 : 35AM ) resrssen [TYTTTT YIS
BHI S&D MANAGEMENT S@9 372 5487

e CAUTO )Y sssrarssscssnrsssans
THE FOLLOWING FILE(S) ERASED -

FILE FILE TYPE OPTION TEL NO. PAGE  RESULT
@38 MEMORY TX 3755151 P1-801 OK
ERRORS
1) HANG UP OR LINE FRIL ) BUSY 3) NO ANSKER

4) NO FACSIMILE CONNECTION

FAX

- TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 993352
£09-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian
Pages. 1

Date; 13 August 1999

Information Request

HO0387 - Inorganics
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